Mitochondrial dysfunction in insulin insensitivity: implication of mitochondrial role in type 2 diabetes.
Abundant evidence has been accumulated to suggest that mitochondrial dysfunction is associated with type 2 diabetes. Research findings from this and other laboratories have supported the notion that impaired mitochondrial function is a cause of insulin insensitivity in myocytes and adipocytes as a result of insufficient supply of energy or defects in the insulin signaling pathway. We demonstrated that inhibition of respiration and oxidative phosphorylation by respiratory inhibitors or knockdown of genes involved in mitochondrial biogenesis can impair the differentiation of preadipocytes and response of adipocytes to insulin. Moreover, defective mitochondria also cause a decrease in adiponectin secretion that leads to decline glucose utilization of other tissues. Besides, it has been elucidated that some environmental factors, pollutants, and mitochondrial toxins are involved in the pathogenesis of type 2 diabetes. Taken together, we suggest that mitochondrial dysfunction plays a role in the pathophysiology of insulin insensitivity, and that activation of mitochondrial biogenesis may be an effective strategy in the prevention or treatment of insulin resistance and type 2 diabetes.